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D\i LaaL me sneet wrapping matenai used for 
packaging fresh produce and processed meats 
should permit: of appreciable passage of water- 
vapour thereihrough, and further, that highly 
moistureproof sheet wrapping materials, known 

35 in variety in the art, do not fully satisfy this 
requirement. 

To ensure the desirable degree of water- 
vapoxir transmission through sheet wrapping 
materials used for packaging fresh produce 

40 and processed meats, and yet to retain an 
adequate degree of moistureproofness of the 
wrapping so that the contents do not dry out, 
t^^^. T^,.,.^ ^o^'n-^ bv c-^rerience that these 



are already known. One of the objects 
of such moistureproofing coatings is to 
render the sheet or film less permeable to 
water-vapour. 

Moreover, Bridsh Specification No. 664,248 80 
describes semi-moisnireproof, heat-sealable 
sheet wrapping material, comprising a regener- 
ated cellulose base film and a surface coating 
comprising a film-forming agent and a mono-, 
di-, tri- or tetra-estcr of pentaerythritol and a S5 
saturated aliphatic mono-carboxylic add 
having 12 to 35 carbon atoms in the molecule. 
The term film-forming agent " is restricted 
therein, as regards the film-forming substance. 
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Improvements in or relating to Semi-Moistureproof, Heat- 
Sealable Sheet Wrapping Material 



Wcj British Cellophane Limited, a 
British Companyj of Bath. Road, Bridgwater, 
Somerset, do hereby declare the invention, for 
which we pray that a patent may be granted 
5 to us, and the method by which it is to be 
performed, to be particularly described m and 
by the following statement: — 

This invention is for improvements in or 
relating to semi-moistureproof, heat-sealable 
10 sheet wrapping material. 

Recent advances in the packaging industry 
have resulted in a demand for transparent 
heat-sealable sheet wrapping material for use 
for packaging fresh produce, such as soft fruits 
15 and vegetables, and processed meats^ such as 
meat loaves. Fresh produce and processed 
meats usually have quite a high water-content. 
A highly moistureproof sheet wrappmg 
material when used for packaging fr^ pro- 
20 duce and processed meats, may mainfam a 
high relative humidity within the package, 
whereby the tendency to sliming, mould 
growth, and bacterial decomposition are 
accelerated. Hi^ relative humidities within 
25 such a package may lead also to fogging by 
droplet formation on the inside surface of the 
transparent sheet wrapping material, and thus 
to unattractive appearance of the package. 
From these considerations, it wiH be apparent 
30 that the sheet wrapping material used for 
packaging fresh produce and processed meats 
should permit of appreciable passage of water- 
vapoiu- therethrough, and further, that highly 
moistureproof sheet wrapping materials, known 
35 in variety in the art^ do not fully satisfy this 
requiremenL 

To ensure the desirable degree of water- 
vapour transmission through sheet wrapping 
materials used for packaging fresh produce 
and processed meats, and yet to retain an 
adequate degree of moisrureproofness of the 
wrapping so that the contents do not dry out, 
it has been found by experience that these 
sheet wraping materials should have per- 
45 meability values varying with temperature 
approximately as follows: — 



40 



50 



60 



TABLE 

Temperature Permeability Value 

0" C. Range. 
40 1500—6000 
20 500—2000 
Permeabihty value, at the temperature 
specified, is tiie number of grams or water- 
vapour which pass through 100 square metres 
of coated film per hour over a 24 hour period 55 
with a water-vapour differential of 50 to 
55 rums, ^preferably 53.4 + 0.7 mms.) of 
mercury. 

Sheet wrapping materials haying at the tem- 
peratures specified permeability values com- 
prised within the range hereinabove stated are 
referred to in the present specification as 
" semi-moistureproof 

One of the objects of the present invention 
is to provide semi-moistureproof, heat-seal- 65 
able sheet wrapping material, comprising a 
regenerated cellulose base film coated with a 
surface coating, which sheet wrapping material 
is particularly suited for use for packaging 
fresh produce and processed meats. 

Sheets or films of regenerated cellulose 
coated with a moistinreproofing coating com- 
prising generally a cellulosic base, such as 
cellulose ether or ester, a gum or a resin, a 
wax or the like, and preferably a plastidser 
are already known. One of the objects 
of such moistureproofing coatings is to 
render the sheet or film less permeable to 



70 



80 



water-vapour. 

Moreover, British Specification No. 664,248 
describes semi-moistureproof , heat-sealable 
sheet wrapping material, comprising a regerier- 
ated cellulose base film and a surface coating 
comprising a film-forming agent and a mono-, 
di-5 tri- or tetra-ester of pentaeryfhritol and a S5 
saturated aliphatic mono-carboxylic add 
having 12 to 35 carbon atoms in the molecule. 
The term " film-forming agent " is restricted 
therein, as regards the film-forming substance, 
to cellulose derivatives, synthetic resins, and 90 
chlorinated rubber, and to mixtures of such 
substances. The surface coating may com- 
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prise also a plasticiscr and a resinous blending 

agent. , . . 

According to the present mvennon, semi 
^ ■ moistureproof, heat-sealable sheet wrapping 
5 material comprises a regenerated cellulose base 
film coated with a surface coating; compnsmg 
a film-forming agent as hereinafter defined, 
and a waxy polymer, obtaii^ble by tiie pc^- 
merization of monomeric long-diain "-n-alkyl 
10 ether of vinyl alcohoL, tbe long-cham n-alkyl 
group of which contains from 12 to 34 carbon 
atoms inclusive, ^ - ^ 

In the present spedficatioii and daims^ tne 
term "film-forming agent" is restricted, as 
15 regards the film-forming substance, to or^c 
solvent soluble ceUuiose derivatives, such as 
cellulose esters, e.g. cellulose mtrate ClO-^ A 
12 2% N.), cellulose acetate (52% to 60 /o 
'combined' acetic acid), and ediyl ceUidose 
r20 (43%: to -50% ethoxy content), and to rubber 
" h"drochlotidb?u_ - , 

"■^The surface coating may comprise also a 
plastidser . and.in some cases also a resinous 
blending agent 
25 - -The Tvaxy polymer ingredient of me sin- 
face coating: has propetties which mdude ^e 
foUowing: melting pomt ^oyer 37 
insoluble (or only slightly soluble) - in and 
lidtiter than water; resistant to oxidauon at 
30 atmospheric temperature; possessmg the char- 
acteristic physical properties of waxes mdud- 
ing, for example, a wax-like appearand, fed 
and fracture ^d freedom from " greaspess 
and ''^'stickiness " at -ordinary atmospheric tem- 
35 peratures; ligjit in colour and substantiaUy 
"free from' bitujninous and resmous components. 
- The preferred: waxy polymer ingredient is 
^e polymer obtainable by polymerisaacm ot 
mdriomciic n-octadeeyl vinyl ether. This 
40 monomer has the forraula :— 

Tlie polymer .may be prepared by rcactmg n- 
DCtadecyl alcohol with acetylene, disUlhng oft 
-the -mbnomeric ether formed, and polymeris- 
45 ing the monomeric ether with the aid of boron 
trSuoride. This waxy polymer has a meltmg 
pomt of 50' C. and a molecular weight of 
about 4000. The waxy material Icnown m 
the trade as Gersthofen Wax V, which is essai- 
50 tially poly-(n-octadecyl vinyl edier), may be 
employed as'the waxy polymer mgredienL 

The proportion of the waxy polyiner 
ingredient in the surface coaling should he 
wkhin the range between 0.5%" and 10.0 /o, 
55 b^ed-ron- the total weight of the sohds m the 
surface coating. * , • i_ r 

The fihn-forming agent as herembetore 
ddfined may comprise 35% to 99.5% by 
weight of the total solids of the surface coat- 



the purpose include, for example, gtim 
dammar, rosin, rosin-modified glyceryl citrate 
alkyd resin/and ester gum. The proportion 
of ffum or resin to be employed depends upon ' 
the gum or. resin chosen, particularly with 70^ 
respect to its ability to blend widi the waxy 
pdymcr mgredicnt, and upwi the nature and 
proportion of the fihn-forming agent used with 
it. Generally spe^g, however, the gum or 
resin may comprise 3% to 20% by weight 75 
of the total solids of the surface coating. 

As the plastidser;, when presnt, there should 
be used a compound or mixture - of com-:- - 
pounds, havmg a high boiling pom^ which 
^e known as « plastidsers » or softeners go 
for the particular film-forming agent employed. 
Tt is preferred to use a plastidser whidi is 
substmtially odourless. Satisfactory results 
have been obtained with tricresyl phosphate, 
dicydohexyl phthalate, and dflratji phthalai^. 83 
While the plastidser may appear as^a hqm^ 
nevertheless it is substaniiaiiy nou-volatile 
remains in the coatings and therefore m the 
present specification all the above ingredients 
of the surf ace coating are referred to, for con- 90 
venience, as solids.. Generally speakmg, the 
plastidser. may comprise up to 50% by weight 
of the total solids of the surface coating; . 

- The apjjroximate limits of the proportions 
of the various ingredients of the solids of the 95 
surface ccxating roay be summarised as follows^ 
the percentages being by wd^t: — " 
' Fihn-forming agent - 35% to 99,5% 

- Waxy polymer - - 0.5% to 10% 
- Gum or resin - - 0% to 20% 100 

Plastidser - "- - ^^^^^^i^^o, 
the proportions being selected to total 100%. 
By varying the nature and proportions of the . 
ingredients, it is possible to obtain a composi- 
tion, vwth wide variations in, the various 105 
quahties. 

. The invention includes the method of pro- 
ducing semi-moistureproof, heat-sealable 
sheet-vprapping material, which method com- 
prises applying to a regenerated cellulose base IIU 
film a surface coating comprising a fihn-form- 
ing agent as hereinbefore defined, and a waxy 
polymer obtainable by the polymerisation of ^ 
monomeric long-chain w-aifeyl ether of vinyl 
-alcohol, the long-chain fi-alkyl group of 1.15 
which contains from 12 to 34 carbon atoms 
jndusive. . c 

In the preparation of a semi-moistureproot 
heat-sealable sheet wrappmg material, a solid 
-semi-moistureproof surface coating, compris- 120 
ing a film-forming agent as hereinbefore 
defined and a waxy polymer, obtainable by 
the polymerisation of a monomeric long-chain 
.n-al^l ether of vinyl alcohol, the long chain 
oTT-T-f crr-n^i^ nf wbidi conraiTis from 1.2 to 12 



65 fo?ming agent. Suitable gums and resins for forming agent &s herembefore defined and a Ui^ 
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waxy polymer obtainable by the polymerisa- ' 
tion of a monoineric long-chain n-alkyl ether 
of vinyl alcohol^ the long-chain n-alkjd ether 
of which contains from 12 to 34 carbon atoms 
5 indusive, dissolved in a volatile organic sol- 
vent or solvent mixture, and thereafter 
removing the volatile organic solvent or sol- 
vent mixture from the applied composition by 
evaporation by heat at an elevated tempera- 
10 ture, at least as high as the melting point of 
the waxy polymer. 

The apphcation of the liquid coating com- 
position may be accomplished in any suitable 
known manner, for example by passing the 
15 base film through a bath of the hquid coating 
composition or by spraying the liquid coating 
composition on to the base film.^ Various 
coating procedures are well known in the art. 
Preferably the liquid coating composition is 
20 applied to the surface of the base fihn on both 
sides in a layer of such thinness that th- solids 
remaining ^er evaporation of the sol\\-nt or 
sc^vent mixture produce a total coating tidck- 
ness (the sum of the coating thicknesses on 
25 both sides) within the range corresponding to 
1.5 gms/m' to 6.0 gms/m^ 

If the coated film is to be placed in direct 
contact with water> or if it is to be used in 
direct contact with products containing large 
30 amounts of water for long periods of time, it 
is desirable to anchor the surface coatmg 
securely to the base fikn. This can be done 
by using, as base, regenerated cellulose film 
which has ben impregnated widi a water-dis- 
35 persible urea-formaldehyde reaction product 
and an add catalyst, and drying by heat. 
Aitemativdv the add catalyst may be absent 
from the impregnated base film and may be 
induded in the' liquid surface coating com- 
40 position Among other proposals which have 
been suggested is that of anchoring the sur- 
face coating to the base film by means of an 
intermediate coating, e.g. of an albuminous 
substance such as hydrolysed gelatine whether 
45 hardened or not, or hardened casein, or of a 
synthetic phenol-formaldehyde resin or mela- 
mine/formaldehyde resin which is substan- 
tially unaffected by water or by the solvents 
used in the liquid coating composition. Suit- 
50 able methods and means for enhancing 
andiorage are described also in British Speci- 
fications Nos. 545,523 and 593,947. 

Specific methods of carrying the invention 
into cfEect will now be described by way cf 
55 illustration with reference to the following 
examples. 

Throughout the present specificanon, parts 
and proporticns are parts and proportions by 
weight unless otherwise stated- 

60 ESAMPI-E L 

Heat-sealable, semi-moistureproof sheet 
wrapping material was prepared by applymg 
to both surfaces of a commercial regenerated 
ccUulose film (thickness 0.0009") a Uqmd sur- 



6.27 
2.43 
2.60 
1.28 



face coating composition consisting of: — 

Parts 

Nitrocellulose (11.5% N,) - - 
Dibutyl phdialate - 
Dicyclohexyl phthalate 
Ester gmn - - - - - 
Waxy polymer of n-octadecyl 
ether of vinyl alcohol (m.p. 
50° C, moL wt. about 4000) 
Ethyl acetate - - 
Toluene - - - - 

100.00 
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75 



The coating operation was carried out by 
passing the film through a bath of the above 
surface coating composition at a temperature 
of 40'' C, removing the excess of the com- 80 
position from die surfaces of the film by 
means of doctor knives, and evaporating the 
solvent misture from the applied composition 
by heat at a temperature of approximately 90' 
C. The solids remaining after evaporation of 35 
the solvent mixture produced a total coating 
thickness [the sum of the coating thicknesses 
on bodi sides (corresponding to 3 gms/m^. As 
soon as the solvent had been completely 
removed from the applied composition, the 90 
coated film was passed through a conditioning 
diamber to impart moisture thereto for 
the purpose of restoring its original 
flexibility. \ ^ 

The finished coated fihn was found to be 95 
transparent and flexible, and to have a heat- 
seal bond strength of 232 grams when tested 
in air having a relative humidity of 35%, and 
a permeability value of 1711 at 20" C and 
4215 at 40° C. The finished coated film had 100 
good surface properties, including good slip 
and anti-blocMng nroperties. 

The finished ciated film was admirably 
suitable for use for packaging fresh produce 
and processed meats. 105 

Small proportions of high melting paraffin 
wax (m-p. 50° C. or over), or a known wax- 
hardener such as a high melting microcrystal- 
line wax, may be incorporated in the liquid 
coating composition for the purpose of 110 
improving the slip and anti-blockmg pro- 
perties of the surface coating without unduly 
afiecting the permeabiUty value of the coated 
film. The high melting paraflBn wax or wax- 
hardener, when used, may comprise up to 115 
2.5% based on tiie wdght of the total solids 
of the surface coating. This method of carry- 
ing the invention into effect is iQustrated in 
the following example. 

Example II. 120 
Heat-sealable, semi-moistureproof sheet 
wrapping material was prepared in the way 
described in Example I, except that the liquid 
moistureproof surface coating was replaced by 
a Hquid surface coating composition consistir^ 125 
of:— 
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Parts 
6.27 
2.43 
2.60 
1.28 
0.06 



NitroceUuiose (11.5% NJ- - 
Dibutyl phtlialate. ^ ^ -r - - 
- Dicyclohexyl phthaiate - - 
5 Ester gum : - , - ; ' " 
Paraffin wax (rfup. 64" C.) - 
Waxy polymer of n-6ctadecyl ^ 
ether' of vinyl alcohol (m.p. 
50 C, mol. wt. -about 4000) : 0.22 
10 Ethyl acetate - - . - - - 52.27 
Toluene - - / ' ^-2"- 

100.00 



The coated film was transparent and flex- 
ible, and had a heat-seal bond strength of 262 

15 grams when tested in air having a relative 
humidity of 35%, and a permeabiHty value of 
1115 at 20* C and 3112 at 40^ C. The 
finished coated fihn had good surface pro- 
perties; including good slip; and and-blocking 

20 properties. 

The coated filTn was admirably suitable for 
use for packaging fresh produce and processed 
meats. 

... Example in. 
,25 Hcat-seaiable, . ~ semi-moistureproof sheet 
wrapping naaterial was. prepared in the way 
described in Example t except that the liquid 
moistureproofing surface coating was replaced 
by a liquid surface coating composition con- 

30 sisting of:— ^ - 

^ . Parts 

^ . Nitrocellulose (11.4% N J - - 6.1| 

Dibutyl phthalate - - - ^'c? 

Tricyclohexyl dtrate - - - 2.58 

35 ' Ester gum - - - - - ^-27 

Paraffin wax (m.p. 64"* C) " 0.08 
Waxy polymer of w-cetyl ether 
of vinyl alcohol (m.p.>9" to 

sr. C. mol. wt. about 4300) - 0,21 

' 40 Ethyl acetate _ - - - 52.26 

Toluene - - - - " 34.84 

100.00 



:one oils or nus 
, Me p 

R_si— o r - 

Me L 



The. finished coated ^ film was transparent 
and flexible, and had a heat-seal bond strength 
45 of 300 grams when tested in air having a rela- 
tive humidity of 35%, and a permeability 
value of lOOO at 20' C. and 3000 at 40" C. 

The finished coated film was suitable for 
use for packagmg- fresh produce and processed 

50 meats. , , . 

la order - to obtain heat-sealable, semi- 
moistureproof sheet wrapping material having 
a permeabihty value approaching the higher 
limit of 6000 at 40° it may be desirable^ 
55 in some cases, to incorporate in the liquid sur- 
,.,-;r^r .-.'^-^-sro^'nnr... com prising 3 filin- 



dissolved' in a volatile organic solvent or sol- 
vent mixture, also (in small proportions) 
siUcone ofls of the type" in whidi long chams 
of siloxine units are termioated either by o:> 
organic -radicals or by hydroxyl groups." 
Sihcone oils of diis type have the formula:— 

_Si-0 I — Si— 

. ^ J U 

Me ^ Me -J n Me 

wherein R and R"' may both be Me ^ OH, _ 
or vrtierein R niajrbe'Me and R' may be OH. 70 
Silicone oils which have proved satisfactory 
for* the present purpose have average mole- 
cular weights ranging from 1500 to 26000.- 
As regards sorae of these silicone ods smtable 
for the present purpose, it would appear that 75 
cross-linking may occur between neighbour- 
ing chains. The silicone oil, when used, may 
be employed m a proportion of up to_ 2% by 
weight ox tne totai buuua^ ux uiu, oi^^^ww 
ing. These silicone oils are soluble in the 80 
organic solvents employed > , 

In the claims^ any siLicone oil of the type 
described in the preceding - paragraph is 
referred fo as " silicqne oil as heremabove 
described". : - . . 

A specific mediod of carrymg the mvention 
into effect, in which , a silicone oil as herein- 
above described is incorporated in the hqmd 
surface coating coiiipositionj wiU now be des- ^ 
cribed by way of iUusUradon mth reference to 90 
Example IV. 

Example IV. , ^ ^ 

Heat-sealable, semi-moistureproof ^hect 
wrapping material was prepared by applying 
to botb surfaces of a commercial regenerated 95 
celltilose film (thickness 0.0009") a hqmd 
surface coating composition consisting of :— 
- ' Parts 

■Kitrocellulose.(12.2% N.) - - 6.18 
Dibutyl phthalate - - - 2.58 100 
Tricyclohexyl citrate - - " 2.58 
Ester gum - - - - - 1.27 
Paraffin wax (m.p. '64° C.) - - 0.15 
Silicone oH (mol. wt. 26000) - 0.01 
Waxy polymer of n-cetyl ether 105 
of vinyl alcohol (m.p. 49*" to 
52^ C. mol- wt. about 4300) - 0.14 
Ethyl acetate ^ - - - 52.25 
Toluene - - - ' " ^'^•84 



100.00 110 



The silicone oil used in the above exainple 
was that suppUed by Imperial Chemical 
Industries Limited under the designation 
SiUcone Oil F. 120. _ , ^ ^ c 

The coatinrr operation was carried out by 113 



■ which contains Erom 12 to 34 carbon atoms, clocior knives, end evaporating inc 
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mixture from the applied composiuon by heat 
at a temperature of approximately 90" C. 
The solids remaining after evaporation of the 
solvent mixture produced a total coating thick- 
5 ness (the sum of the coating thicknesses on 
both sides) corresponding to 3.5 gms/m-. As 
soon as the solvent had been completely 
removed from the applied composition^ the 
coated filtn was passed through a condition- 
10 ing chamber to impart moisture thereto for 
the purpose of restoring its original flexibility. 

The finished coated film was transparent 
and flexible, aood had a heat-seal bond strength 
of 100 grams when tested in air having a rela- 
15 tive humidity of 35% and a permeability 
value of 1070 at 20° C. and 4600 at 40" C 
The finished coated film had good slip and 
anti-blocking properties. 
The fini^cd coated film V7as suitable for 
20 use for packaging fresh produce and pro- 
cessed meats. 

Hie permeability value was determined by 
the method of Charch and Scroggie for 
measuring permeability as described in Paper 
25 Trade Journal (TAPPI Section) October 3^ 
1935, pages 201 to 209. 

The following test has been used to measure 
the strength of the heat-seal bond: — 

Two strips of the coated material li" wide 
30 are superimposed one on the other so that 
opposite faces of the film are in contact. _A 
seal is made across the width of the material 
at one end by placing the film on a metal 
plate, heated to ISO"" C, and rolling there- 
35 over a roller wide weigjited to 700 grams. 
The time of contact of the roller widi the film 
is 3 seconds. The two strips so sealed are 
opened at the free ends. One end is gripped 
in a suitable clamp^ and to the lower free end 
40 is attached a light balance pan by m ea n s of 
a suitable clamp- "Weights are placed on the 
balance pan imtil the seal peels and parts. 
The totd weight in grams required to part 
the seal is referred to herein as the heat-seal 
45 bond strength. A heat-seal bond strength 
above 60 grams is commonly accepted as 
satisfactory. 

What we claim is ; — 

1. Semi-moistureproofj heat-sealable sheet 
50 wrapping material^ comprising a regenerated 

cellulose base film coated with a surface coat- 
ing comprising a film-forming agent as herein- 
before defined, and a waxy polymer obtain- 
able by the polymerisation of a monomelic 
55 long-chain n-alkyl ether of vinyl alcohol, die 
long-chain n-sHikyl group of which contains 
from 12 to 34 carbon atoms inclusive. 

2. Semi-moistureproof 3 heat-sealable sheet 
wrapping material as claimed in Qaim 1, 

60 wherein the surface coating comprises also a 
resinous blending agent. 

3. Semi-moistureproofj heat-sealable sheet 
vtrapping material as claimed in Qaim 1 or 
Claim 2y wherein the surface coating com- 

65 prises also a plasticiser. 



4. Semi-moistureproof, heat-sealable £.hcct 
wrapping material as claimed in any of the 
preceding claims, wherein the waxy polymer 
ingredient of the surface coating is polymer- 
ised n-octadecyl vinyl ether. 70 

5. Semi-moistureproofj heat-sealable sheet 
wrapping material as claimed in any of die 
preceding claims, wherein the surface coating 
comprises the various ingredients of die solids 

in proportions included within the following 75 
limits, the percentages being by weight : — 
Fihn-forming agent - 35 % to 99.5 % 
Waxy polymer - - 0.5% to 10% 
Gum or resin - - 0% to 20% 
Plasticiser - - - 0% to 55% 80 
the proportions being selected to total 100%, 

6. Semi-moistureproof, heat-sealable sheet 
wrapping material as daimed in Qaim 5^ 
wherein the surface coating comprises also a 
high melting parafan wax or a known wax 85 
hardener in a proportion of up to 2.5% based 
on the weight of the total solids of the surface 
coating. 

7. Semi-moistureproofj heat-sealable sheet 
wrapping material as claimed in Claim 5 or 90 
Qaim 63 wherein the surface coating com- 
prises also a silicone oil as hereinabove des- 
cribedj in a proportion of up to 2%, based on 
the weight of titie total solids of the surface 
coating. . . 

8. fix the preparation of a semi-moisture- 
proof, heat-sealable sheet wrapping material, 
the process which comprises form i ng upon a 
r^enerated cellxLlose base film a soHd semi-, 
moisrureproof surface coating, comprising a lOO 
film-forming agent as hereinbefore defined, 
and a waxy polymer obtainable by the poly- 
merisation of a monomeric long-chain n-al^l 
ether of vinyl alcc^ol, the iong-diain n-alkyl 
group of which contains from 12 to 34 carbon 105 
atoms inclusive, by appljdng to the surface of 

the base filrn a Hquid coating composition, 
comprising a film-forming agent as herein- 
before de&ied and a waxy polymer obtainable 
by the polymerisation of a monomeric long- 110' 
chain n-alkyl ether of vinyl alcohol, the long- 
chain n-alkyl group of which contains from 12 
to 34 carbon atoms inclusive, dissolved in a 
volatile organic solvent or solvent mixture, 
and theremer removing the volatile organic 115 
solvent or solvent misture from the appMed 
composition by evaporation by heat at an 
elevated temperature, at least as hi^ as the 
melting point of the waxy polymer. 

9. A process as claimed in Claim 8, wherein. 120 
the liquid coating composition is applied to 

the surface of the base film on both sides in a 
layer of such thinness that the solids, remain- 
ing after evaporation of the solvent or solvent 
mixture produce a total coating tidckness (the 125 
sum of tbe coating thicknesses on both sides) 
within the range corresponding to 1.5 gms/m" 
to 6.0 gms/m^. 

10. A method for the production of semi- 
moistureproof, heat-sealable sheet wrapping 130 
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material, substantiairy as herembdore d^- 
cribed witH reference to any one ctf me 
Examples ' I to IV inclusive. 



12 Senu-moisnirejffbof, heat-sealable sheet 
■'wiSpping material, wbibnevcr produced by me 
method claimed 

BOUI.T^ WABB & TENNAKT, _ 
1117112; Ifetton Garden^: London, Ji.Ci» 
" ' a^ered Patsnt Agents. - - 



material, which'metbod -compns^ applying to 
a regenerate "cellulose base film surface coat- 
ing comprising a fflm^forming agent as herein- 
before' defined/ and ^a .waxy polymer- Ql>tam- 
5 able by die polymerisation of a monomeric 
long'Chain n-alkyi edier of vinyl alcohol, , the 
lo3-<^ain ~n-^l group of ^?rfiich ,comams 
" Jrom' 12 to 34 carbon atoihs indnsivc ^ 
11. mediod for_the production of semi- 
10" iooistureproof, heat-sealable sheet wrapping 

, ' : ' : : :w^VISlONAL SPEOFIGATION ' : 

^ Wrovements in or relating to^ v 
; I ^ ^ Scalable Sheet Wrapping JVlot^rial : ^ - 

be described in the following statement:—. 

This- invention is for improvements 
relating to semi-moistureproof, heat-sealabie 
^hftet- wraoning materiaL - . 

Recent adviices' in the packaging- anausury 
25 have resulted in a demand for transparent 
heat-sealable sheet wrapping matenal for use 
- for packaging- fresh -produce, suc±L^ as sott 
imits and vegetables, :and processed meats, 
- - sucb as meat loaves/ Fresh produce, ^d pro- 
30 cessed meats usually:^have qmte..a high water- 



20 



mms. (preferably 53.4 ±0.7 mms:) of mercu^^, 70 

-Sheet wrapping materials ha^ at the 
temperatures specified permeabihty values _ _ 
comprised vrithin the range heremabove stated 
_ _ f^r <4>i» T\r(»c>Ttr -smftdficauon as - 

' semi-moistureproof ".T " . \ . 75 

r -One -of the^ objects of the present mvention 
is to- provide seim^moistafeproof,- heat-seal- „ 
ible ^^heet -wrapping materid,' pomprismg a 
regenerated-cellulose base -fihn, coated with a 

- surface coating,- ' which : -sheet wrapping 80 



cessed meats usually^have f :^e^^ ^^cuiarly- suited ■ ior ^^ior 

content. A 1^ 



concern- a jui^h^j Tf^^^^-^v-t-- — i— f^ ^. 
-:pmg- material, when used, for packagmg iresh 

produce and -proc-essed meats, -may mamtam 
V a higli relauve -humidity within; tha pac^e^ 
35 whereby the -tendency to sliming, mould 

growth, : and..'hacterial . dea)mpositiQn -ar^ : 

accderatedv relative humidities witta) 

■ suctf a package may lead also to .foggmg by^ 

^dropletformation OIL the inside surface of the 
40 ;transparcnt :fe wrapping 

to unattractive- appearance ot Ibe pacKage. 

From diese conaderations,- it will be apparent 
' -thar the sheet; mappii^ - materiaL used^K^^ 
■ pacferirig-feh prpSace and processed m^ts 
45 dlotildpenmt--of-appredablc passagc^of watG- 

4iour thereteough, and furik 

moismreproof- sliea wrapping .^^^ 
toown iii^ariety in the art,^p not fully.^atisfy 

this requirement. ' • . / * 
50 - To^nsnrc -the desirable degree of watei- 
Vapour transmission -tiuough sheet wrapping 
materials used far packaging fresh produce 
and processed ineats, - and .yet to ^etam^ 



-paekagmg fresh .produce -and: processed, meats. 

Sheets or fihns of regenerated ^^ceUulose , , 
coated with a -moistureproofing coadng com- 
prising- -generally -a cellulosic l>ase:, suc±i as _S5 
cellulose ether or- ester, a gum or a resu^ a : 
wax- or the like^ and preferably a piasuasor : 
are^-aheady known. One of _the objects -of 
such, moistureproofing . coatings is to render 
the -sheet or film . less rpermeable to._ wato:- 
vapouTi ' 

Moreover, Specification No. 66A^AS des- 
cribes semi-moistureproof, heat-sealable sh^et 
wrapping material^ comprising a regenerated 
ceUulosc base fihn and a surface coaung com-, 
prising a fihn-f orming^ent and tt mono-, cx-y 
m^- or teua-ester of pentaerythntol ^ and a 
saturated ahpharic mono-carboxyhc aad hav- 
ing 12 to 35 carbon atoms an: the molecule. 
The term ^' fihn-forming agent" as restricted, 
-as- regards the film-forming substance, to 
cellulose" derivatives, syntiietie resms, and 
chlorinated rubber, and to mixtures of such 
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95 



100 



and processed ineats, - and . yet reram au ^ ^^^e coating may com- 

adequate degree of nxoisu^epro^^^^^^ -.4^se^so a plasticiser and a resirfous blending 



55 wrapping so ^at the contents do nor dry out, 
^h^ -been found- by experimice_ tiiat tiiese 
sheet wrapping materials should liave perme- 
; ability vSues -^varying with" temp^ature 
approximately as follows:-^ 



Table 



-prise also a plasticiser and a resmous blendmg io5 
^gent-- - ^ - . _ \ - , . 

According to tiae present invention, -semi- 
moiscureproof , heat-sealable sheet wrappmg 
material comprises a regenerated ceUuiose 
base fihn coated with a surface coating com- 
prising a fihn-forming agent and a waxy 
-ohTner obtainable bv the polymerization ot 



110 



specified, is the number or grams of water 



Tne sun ace v.oaur:[i^ mav coiupia^-. a.i;v, 
piasticiscr and a resmous bkndmg agcnu 
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The waxy polymer ingredient of the sur- 
face coating has properties which include the 
following : melting point over 37" C; 
insoluble (or only slightly soluble) in and 
5 lighter than water; resistant to oxidation at 
atmospheric temperature; possessing the char- 
acteristic physical properties of waxes includ- 
ing, for example, a wax-like appearance, feel 
and fracture and freedom from " greasiness " 

10 and " stickiness " at ordinary atmospheric 
temperatures; light in colour and substantially 
free from bituminous and resinous 
components. 

The preferred waxy polymer ingredient is 

15 the polymer obtainable by polymerisation of 
monomeric n-octadecyl vinyl ether. This 
monomer has the formula: — 

The polymer may be prepared by reacting 
20 n-octadecyl alcohol with acetylene, distilling 
off the monomeric ether formed, and poly- 
merising the monomeric ether widi the aid of 
boron trifluoride. This waxy polymer has a 
melting point of 50" C. and a molecular 
25 weight of about 4000. 

The preparation of the waxy polymer 
ingredient in the surface coating should lie 
within the range between 0.5% and 10,0%, 
based on the total weight of the solids in the 
30 surface coating. 

The film-forming agent may be a cellulose 
derivative such as a cellulose ester or cellulose 
ether, or a natural or artificial resin such as 
gum mastic, or a resin prepared from one or 
35 more vinyl derivativeSs including styrene, 
vinyl acetate and vinyl chloride. The film- 
forming ^ent may comprise 35% to 60% by 
weight of the total soHds of the -surface coat- 
ing, with a preferred range of 40% to 50%, 
40 reckoned on tbe same basis. 

The reanous blending agent, w'hen used at 
all, serves to blend the waxy polymer 
ingredient of the surface coating with iht film- 
forming agent. Suitable gums and resins for 
45 the purpose include, for example, gum 
dammar, rosin, rosin-modified glyceryl 
citrate aikyi resin, and ester gum. The pro- 
portion of gum or resin to be employed 
depends upon the gum or resin chosen, par- 
50 ticularly with respect to its ability to blend 
with the waxy polymer ingredient, and upon 
the nature and proportion of the fiim-f orming 
agent used with it. Generally speakrag, how- 
ever, the gum or resin may comprise 3% to 
55 20% by weight of the total solids of the sur- 
face coating. 

For the plastidser, when present, there 
should be used a compound or mixture _ of 
compounds, having a higji boiling point, 
60 which are known as " plastidsers " or 
" st^eners " for the particular film-forming 
agent employed. It is preferred to use a 
plastidser which is substantially odourless. 
Satisfactory results have been obtained with 
65 tricresyl phosphate, dicyclohexyl phthalate. 



and dibutyl phtiialate. While the plastidser 
may appear as a Hquid, neverthdess it is sub- 
stantially non-volatile and remains in the 
coating, and therefore in the present specifica- 
tion all the above ingredients of the surface 
coating are referred to, for convenience, as 
solids. 

The approximate limits of the proportiofns 
of the various ingredients of the soUds of the 
smface coating may be simamarised as follows, 
the percentages being by weight: — 

Film-forminff agent - 35% to 99.5% 
Waxy polymer - - 0.5% to 10% 
Gum or resia - - 0% to 20% 
Plastidser - - - 0% to 55% 
the propcfftions being selected to total 100%. 
By varying tiie nature and proportions of the 
ingredients, it is possible to obtain a composi- 
tion with wide variations in the various 
qualities. 

The invention indudes the method of pro- 
ducing scmi-moisturcproof, heat-sealable 
sheet-wrapping material, which method com- 
prises applying to a regenerated cellulose base 
filTn a surface coating comprising a film-form- 
ing agent and a waxy polymer obtainable by 
the polymerisation of a monomeric long- 
chain n-alkyl ether of vinyl alcdiol, the long- 
chaia n-alkyl group of which comprises from 
12 to 34 carbon atoms. 

The invention indudes semi-moistureproof, 
heat-sealable sheet wrapping nmterial when- 
ever produced by the process in accordance 
with the invention. 

In the preparation of semi-moistureproof, 
heat-sealable sheet wrapping material in 
accordance with the invention, a liquid surf ace 
coating composition, comprising a film-form- 
ing agent and a waxy polymer obtainable by 
the polymerisation of a monoiperic long-chain 105 
n-alkyl ether of vinyl alcohol, the long-cham 
n-alkyl group of which comprises from 12 to 
34 carbon atoms, dissolved in a volatile 
organic solvent or solvent mixture, is applied 
to one surface or to bolii surfaces of the 110 
regenerated cellulose base film and the sol- 
vent or solvent mixture is removed from die 
applied composition by evaporation by heat at 
an elevated temperature, at least as high as the 
mdting point of the waxy polymer. Various 115 
coating procedures are well-known in the art. 

If the coated film is to be placed in direct 
contact with water, or if it is to be used in 
direct contact with products containing large 
amounts of water for long periods of time, it 120 
is desirable to anchor the surface coating 
securely to the base film. This can be done 
by using, as base, regenerated cellulose film 
which has been impregnated with a water-dis- 
persible urea/formaldehyde reaction product 125 
and an add catalyst, and drying by heat. 
Among other plans whicb have been proposed 
is that of anchoring the surface coating to the 
base film by means of an intermediate coat- 
ing, e.g. of an albuminous substance sudi as 130 
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Eydroly5ed.gektiae wlieflier hardened <^ 
or hardened <^sem; ox of a synthetic phe^c ~ 
fonnaldehyde res& or -melamme/formalde- 
hyde'-resin whicli is substantially unaffected 

5 By waterbr by- the solvents used in die^liqmd 
coatmg composinorL - Suitable methods ^and 
' mesa^ for enhancing anchorage are o^cnbed 
also in Spedficatiotis Nos. - 545,523 _ and. 
593 947 ~ * * " - ' " ■ 

in- - sVedfic Methods of carrying ; the mveation 

^'^^'intcF effect .wm now -Ije ..described by way-of 
illustratiOTi^ -with xaereficc - to jthevf oUowing 
examples/ - '-^ -~ ~ -"i .* " . - 

■ '- - liroughou^^^^^ 

15 andvpr-oporuons are ^arts -and prpportipns by 
wdgjit; unless otherwisel-Stated. ' _ _ ; 

H^t-seakble^ ~ senai-inoimjrep^^^^ 

wrapping ma^ 
^ lO' tQ- both surfaces of a commercial regenerated 

cdhilos^fiiir^ 
VJcacc :cpainig jcomj^usw-iuu -v^- _^ - 



25^ 



30 



-Dibutyi - phthala^^^^^^ 

picg^dohex^^^pittit^ S " " 
'Bstef^gW^- ■ f 3' . ^ 

Waxy / palpier ^^f :/M-oc3^^^ 

- "Shjl -acetate :- 



6.27 

/ 2:43% 

2,60 
^ 1.28i 



sHp and- anti-blocking properttes^ of the sur- 
face coating- witiiout unduly afiectmg ^ P^:- - 
meabihty value of die coated fihn. This is 

- illustrated in the f oUowing atample. - 

. Example IL - ^5 
Heat-sealabie, semi-moistureproof sheet 
wrapping material was ^prepared m the ^y 

desOTbed in Exampl^i; except that ihe hqui^ 

- moistureproof sjH^ace coating was. replaced -Ijy _ 
: a Uquid surface coating composiUon consistmg /u - 

. . iIittocdlulose Cli.5% N^ - ' - 

-Dibutyl phthalate - - ' .^f - 
i-Dicydohexsd j^hthalate 2.6U 75 

' : Estef gum/ . ~ - ^ ? ' 

ParafSh wax'"(m.p. 64^ C.) - 0.06 
. Waxy poijrmer of n-octadecyl - 

ether of vinyl alcohol (iii-Pr «^ 
:5Q° C; mol. wi^ about 40Q0) 0^2 80 

-EthyL acetate - - - ' - - . 
Toluene " - > 7 / *: . ^ ■ 

-i ; V : 100.00 




-100,00 



' coal&g^ope^^ 

^^assin^ the faiii:ArodgS-a .bafl^ above, 
■ ::-|iirfkc^xOaang/lc^ 
" - of^'xomp^^ -fi:om die glm ^ 

- liieans^^^octor ; fauves, and evaporatmg the . 
- ^v^mixJwe fr^.the:ap 
40' fey'^heat at a temperature -of approximateiy yu 
■ K^-'^As^ soon as the^solvent had beeir cona- ; 

- pletdy xemoyed'f^ 
-tion, W^coated fflin' w^^^ passed through ^ 

' " conditiomnr- chamber ; tcC.impart moisture 
45 V tha^to :^fpr ihe i 

-origini -flexibility.-:^ T - ' ; 

- :The coated fihn was found to be transpa^^ 

- aad^ flexibrer-and-to iave /.a .he^ hond 
" strengdi of 232 grams when tested in air hav- 

50 ing-axelatiYe humidity of 35% and^^ perme-^ 
. -V aMlty . value^ of:I71I, ar20^ C and 4215 at 

' -The^ coated fflm w^is^^ainirably fsuitaHe Jor 
;use for -packaging fres^pjod^ 

' 55 naeats. ^ ^ ^ ^ , xi., 

- SmaU proportions of high: melting paraflm 

^ ^^-wax (m.p. 60^-C.or:-over), or a wax-W^^ 

sTich as-a high melting microcrystallme- wax. 



'.--lie coated film was transparent and fiej- 

- ible,"and had a heat-seal bond strength, of 262 »5 . 
grams when tested in air having, a rdative - 

Cumiaty:of':35^^^^^^ 

-trfUlS at 20'* a and: 3112 ar 40 -0.;^ 
' '^'e'coated-fihn-was_admi^abl3^su^taW tor 
^iise f or ;pa^^ing fresh produce arid:proc:essed 9^ - 

°^T^e permeab^^ value was; determined % ; - : . 

- the - inethod of Ciarch v ^d Sdroggie ; for " 
measuring permeabiHiy as described m Paper , 
-Drade Journal- CTAPPI S^ection) October^ 3, S»5 - 

1935;pages -20r to 209; ' - / V 

- The following- test, has been' used to: : 
measure the strengtii of die.heat-^eal-bond:— _ 

- UTWp strips of Ae coated, material li^^^ 
.are superimposed one on tie other ^s^ that 100 
'-opposite faces of the filni are in 'ccmtact.-:-^A -^^r 
-seal is made aCToss the width of =the^^^^ 
~ at one end Sy repladng the fi^ 

plate, heated to 130" G,, ;tod rolling^ t^^ 
S^ffiCTa roller -wide weigjited to 7p0^^ram$ 105 
' The- time' of contact 'of the roller with . the 
film is 3. seconds.' The^two strips so sealed - 
are opened at the free ends. One end is 
gripped' in a Stable clamp, ^d to the lower , 
free- endris atachcd a light balance pan- by 110 
means of a suitable' damp. . Wedgh^-.are 

- placed on the balance pan'untfl the seal- ^^^^ 
^-aad'parts. The total wdght in grams xequffed^ - - 
2 to- part the seal is referred tb:: herein, as me . 

lieat^seaL' bond: : strengtiL^; ieat-seal bmd 115 
-strength above.- 60 grgms is - commonly , 
accepted- as satisfactory. , ' . - - ^ - ' : ^ 
~ ' BOULT^ WADE & TENNANTv 
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